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->y*>f Kfkbfc«-cfc!9, to^osnsB— <7>vy -y->r 

&&mmt IrH^K R t a&k J: o bfcig-c&5 r t 
^JRJi*lRl^^RTAiSfe*c:j;-3T^y -y->f KffcS-frfcr 

[gSjfcjgs] sg-^v-y-y-^ KJStt2«&<z>jB£>e>& 

£i£A?&, RTAfetctoTv^y hMkbfc^— 

SBxeo^y-y-w KJBTNbo, Jbiajs— *>vy-y--r KJHt 
SB-^s/y^ K^^f^^icRTA&jc^oT^y-y-^ 

K < b L X ffM L £ <t *■ 4# 1ft 4: i" * B ft 1 IE Mt<D *m 

y-y--r Kir'fc5Tio->yt^ K»f±. *<D_tm<n^ 

Sit**! i I5it^^^® 0 



[M**l 0] ^Wfr3Efio-^iB±fc^*tvfcy 
— */KW ^fltto±ffiic|K— ©*>y -y->r KJB&T&ife 

HtHfc^y =»vH4:^b«:5y-h*«Ji^ »-©V 

y-y-* K/g«t 9 tj?^»-o^!)f^ KS^mtsx 

SSi:©cyiNf K«©±tt(cffta 
■ fr«J*U r.ix«rCMPfttcJ;oTspfe<b-t"5ia, 

*-©^y-y--f K«ics»rsJ:5«c:±iElft*» 

h XH&^tfr i: 5 

*/Klm' ^igUiicSS— ©vy-y--r KJg&T&fc-tsx 

-h®^^iSlc^-r^j; 5(c-y-^ k^*— /H£-^i$f 
[M*5S 1 2 ] ^fle*«eO— ^B5(C LOCOS fete 

[0 0 0 1 ] 

/KK^J:i:^yt^ K^WlfcMI S (ME 
TAL INSULATOR SEMICONDUCTOR) gJ^ft^e&U^cO 

[0 0 0 2] 

[«£*©SW] 0S3 5tt, 0Sj*.tf«B83P2- 5 4 5 3 6 
So EI3 Stc^i-Ji^JCPSito^fivy =v*»t>/^5 



(3) 



8-1 48 5 6 1 



MO S F E T (METAL OXIDE SEMICONDUCTOR FIELD EFFE 
CTTRANSISTOR) i>mf&£tlX^Z> 9 MOSFETIiZK 

£3, •7!/3>|4itl«^ -t«)±fcttfiffitt/j: 

w >^g«6 <o .has k russet *>y -t^ kb 8 c 

•>y-th-f KS8 a, 8 bcO{|iJB(Cfi, CVD (CHEMICAL 
VAPOR DEPOSITION) &«&t/KJ£ttai s^^lc 

£*u &&B i i to— a?(4=t>^^ h i 2 ^tty- 

x/\*l"OW&6±<D*>l)1M KB 8 c 
N+ffltt»1!S« 7 a^^ftTSitK ^-f K«> 

[0 0 0 3] ^Oi5(t«fiJ£*Hfc«£3l6©i!ti»«cJS*0 
ttiTCM;* f yiNf KB 8 c f*gB&o=r ^ hJg/fto 

-<KB8a, 8 btiy— hm^E5(0^— hfe^^^-f 

>^6±cr>^y 1^ KB 8 c £9 fc % bm^s± 
<0i/yt^KJg8a, 8 b o^ft-^iBiJp^ii^v t * 

- h fefct * J: «9 /h £ < -T S £ i: ^ pflfe Afi* 6, "C*> o fc 0 
[0 0 0 4] 

5, y-VK^ >&&6<D&ZtSLi-t&}itk^5 aw 
* s WWi: U-CWBStift.88ft6 (l 9 8. 8« 8£ 
otz. CMP (CHEMICAL MECHANICAL P0LISING)&i: ^ 9 ^ 

[0 0 0 51 836(4, tfc*©»ff&^TJ&£Lfc¥ 
i»^»^Wrffi®-Cfe9, ®K*>^-£\ 1 OliCVDf 
0&fi*T% '>/<£< £ t>*>y =>>B4 Ji, y-VKW 



#-bW5±0>*s*J'V-4 KB 8 btc^^-f-sj;^^ 
fifefctUts:-'*^ /K 1 2bliy-7/KK> 

tt«6±(OVy KB 8 cfcM5&LTJ&jft£*t,fc3> 

3 6 (C^-t- <fc 9 £*?£ltt1*l* 2 J:(^flfc$*LfcS/ 
K8 bJl©Jfc|*Sl 0©JS$A£, 1 

<*>-£® £ Hfc y - x / k u--r 6 _h tc^jsfe 
5 KSscawtcT^* itws, - <dj: 5 leftist 

[0 0 0 6] ^r^-e s 3fc&^CMPte£ffi^T*&a-t-<5 
^ 037 fc^-f J: 5 (Ciffe^B 1 0 cD±® 10a 

Ol 0 a©S£gCttm*U #*#««5*2.fc(cJM&$ 

S F^/H 2 atf)i££Dd\ 

Bl 0£¥&{fc^5ifr^it$$1-5^ *«fc/h$</jto 
TV^r b&ftt)>Z> 0 — y — KW^ffi$gE6_b 

[0007) *w#f43pmft Ltc&mm 1 o 

V — ?\/Y}s<<>WL*{z.*£&rtr*> = ^9 9 h^- 

[0 0 0 8] -<D%tWlt, ±m<D£?tj!ffim&$:M&:-t 

r*fc<, y»VKKy^6±, y-hm^s± 

[0 0 0 9] 
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t>y- h*«±<o«j6Sff < fcs J: ? \zXt$tfr% h<oxh 

So 

[OOIO] r<0«M^tt*^2(c«5#»fl:J6iKB: % 
gfi^i^faicjtJDx, ^-h««i±jcflgfifc-r5^y^ 
W KBfc2B«iSJ:U *©l*i©TStt*/< y * y ^ 
fti:J:ot^t5^^yt^ KStU JhBtti* 
Hft^&JliB £rJ&fi£f£ R T A (RAPID THERMAL ANNEAL IN 
G) «fe(C^oT|Rto3ar5rfc"C»j«Ufct>©-C*)5. 

[0 0 11] i(Z>«W©»*«3»CffiS^3|IfrSg|lf4, 

-f KB*2B1MrfcU v^fixcDStu »I*<oxei::*3 

[0 0 12] r.ro»M<D»*3R4lcffi5 i l £ i»#^llW:, 

>T KB*2B«jfii:U ^fii©it, S'J*cox&lc*3 
^T, i«lHA&JRBfr?l$J&U %z<D^k^ HWKRTASs 

[0013] r«)»W©B*gi5lcfi%5^flcfiBH:, 

KHtr2S«3fifc U TBtt. hmffifcflWfrfS 

[0 0 14] ro3BM«?»*3fi6(cffi5i|ti»ft:3gBH[ % 
-< KB&7&SU ^rtOTJSo^Ut-f KB!** _bS 

[0 0 15] ro^p^coB*^7(^s^^^gii, 

[0016] z<nftw<Dsm&s\z.&z>*m&mmt, 

SM\ y-VKW^Klos/yt^ KB J: 0 til 
[0 0 17] ::<D»EW»#*9fc«5¥*{MSKtt, 

[0 0 18] :©*9lol(l*fli oic«s 
f&tit.'+zisyy-* KB**, ^-y^y^iciot^ 



-y--r KStfj&fcsn, $ibiciiiavy-y--r kb±*-cm 

[0019] r OJfiWW»*3S 1 1 Ktfc£¥SM*:S£®co 
fi3S*&(±^ HWffiJLtevyiM' KBfciBfifcflL ± 
lE^yiNf KBJhfc^^^-< Vy<< KBfcJ&ifcU * 
com, ±iay-hms. vyt-f KB, h ^ 

^ KS»«IE^»-r*±5lc> 16Bt*KfcJ:o-C1M' K 

[0 0 2 0] 2 fclffiS 

[0 0 2 1 ] 

h««Ji(0^y ^ KB<o**s, y — ^/KW>«^E 
±»c^fi)SS^fcvyiJ--f KB±t> tJf<»*Six-CV^5 

rttcio, ->y-*-f KS±fc)g/*-r5ttaBfcCMF 
[0022] z(DKW(Dtmm2\z&z¥m>ft$im*, 

H^l^lSSiifc^Ut^ KB-tDfcBKflMtSHT 
v*5i£(;:J:0, -^y^ KB±^fifei-5lftftB«rC 
MPSfcteioTspfiflSU iWlfelftBfcnv^^ h&7f£ 

[0 0 2 3] i©«WO»3jt«3*c«5^a«*:ilSiStt, 

0[«±icjgfiRSixfc->y-^-f KBio hm<j&&tstix 

v^rtlcfcO, vy^ KBJbte^j*^5lft|*B«:C 
[0 0 2 4] rro*Wa5W3jt^4lCffi5^ft:igiEtt, 

«#±ic^i*a*b&t'yiM' KB*t> tii<^^nt 

v*a~ fclcfctK ->y-y->f KB JifcJBfifc-TSIft»B«:C 
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[0 0 2 5] iO»W«5«S**5(Cffi52|£a|:fl:iSiltt, 

[0 0 2 6] r<D»^©»**6ICffi*i|6a|:fr|KjB(4 % 
[0 0 2 7] r©»^^a*«7lC«5^»JS|tr4, 

too2 8] z<D$&w<Dm&m8K&z>*m&mw.n. 

[0 0 2 9] w©*&§^SfJfc«9te«5¥^#&«fi, 

[0 0 3 0] icjgiflioM^ i ofc&s ¥i£#3£B© 
a^yiM" KJBJ:0 1 bJ*< ->y-y--f KJB&J&SH-fclg 

[0 0 3 1] l£ft£¥iftttgK<Z) 
KSt^ifett. y-htt±!3fi!E**ifc^yf>f KB© 

[0 0 3 2l-.J-<0»W(0»*«.l.2fc«&4^fl=3featO .- 



[0 0 3 3] 
IH«J] 

4a»fc*5 4*- httffi, 1 3 a tt*J»ft:»*Eo-±iBT 

<o-±ffiT^f&£tiizNm^Hyo&mm^ Has 

^ KI, 1 6 a AIM 6 bliV — VKKy««6± 

»-^*Jxfc*>yf--r KS, 1 71*^— Kfi5±^> 
K*i 5 bKS»rsJ:5fc^jfc*nfc!7-Kilft 
=«f£^K 18a, 18bttV-VKK^i«6 

«t5(CJgfi£Sixfe3V^^ 19a, 19bfiCMP 
ftKi:oT¥iateUfc*6SEjg2 0<z>±\z&mi$-?m&,$ 

[0 0 3 4] Elt?^Ufc^fr^tBoa!lifi*& 
1\ S2^^-TJ;9^^f$:^l<D-i®lC^5>pli 

^^^Srfl^fife-TS^^dNSi^ttifeltfft^i 3b£r 

2 GWOftWfcfi^- h ffetM t ft ££fM 2 2 Sr^fife 
U -bE* 2 £fl&M2 2&!8f&£ti1t¥m 

ft£4El±*cf4^S->'y 3VJB2 1 *;£L< 

y 2 l JtMtty^y* y >m^^i;i;oT 

•fr* KJi 2 3 (B2), 
[0 0 3 5] y- h«B#j*<Dfc«> x _tia^v 

H4(^i-J:^ tcui?^ h^2 4 fcJMU 25-C 

#ffi]a»fcN3!tfc1iMEJgEl 3 btcpgi^*fi^S:ftAU, P 
■"S4ttkfll«-l-.4 b«rJKJ5fci"5.--*fc, ^rco^, l/^... 
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hBS2 4*[$£u pm&mm%Li 3 a teat u m&v 

&AU LDD (LIGHTLY DOPED DRAIN) 

[0036] &tc, m 5 {ZTjk-tx 0 \z&mm 2 e 

6 ±*>*i*fle2&|K l ligaj $ ;ft,*#&i £ 5o 
^Wf, vi** htt2 7*Bfc*U 

I0037] teltIWi:y^/Kw^ 

0-9 o 0T;x$H-^p£fc1-£ o w«>J:5)it«!fS«:fi 
->y 1^ KJS 16a, 1 6 b;&S, *fc, ->y =3>® 4 Ji 

t-f FH6a, 1 6 b t^cjs^ovy -y--r b*m&m 

KIl6a, 16b±nJf^V!)f>fKSl5b (-> 

[0 0 3 8] JtfE<£><fc 5 'fcS^^fiJcStLfc** 

1 tf>£®K, 110 tc^-f X ? K:&ftJS 2 0 £7£ 
/ft-***. fl$fiJc$ttA:|&M20»^#S4R 
1 ± (C h 5 2 ^HXV^-5 

oXV>£ 0 -(OttffiO**-CBE«W»S:j|6ajB2 0±(CJg 

^TwT\ *£fcfcoXfflv*bii,5J:5fc:feo 
fcCMPftW-e¥&fls&tf 3. z<D%&&m^X¥&4k 

zftv^tx*. m 1 1 ^-rxo^, &mm2o<D±.u 

[0 0 3 9] Sfc, y-VK^yM6, y— 
45* 5 ±C0-> y KJB 1 5 b, 16 a, 16b|:SSt 
4i5l:a^ni7, 18a, 1 8 b SrJBfife-T5Jg 



UTfc, y- hMSJb^Ufc^yf^ KJS 1 5 b 

[0 0 4 0] *fc. Hi <0tt&£Htt0ff&frftS££ 
S^tf^ K*l 5b<o#Htfr2JS*ift£U :©->yt 

htlS5±Oi/y^ KJBttV-;*/ KW^K 
6_b^)Vyih^ KJBl 6 a, 16bKJt-<, #«-fcj!SV^ 

[0041] sijo^&i lx, y-hm^sjto 

->!)a>'S4 0il:ig/St«^!Jf^ K* l 5 b£:2« 
*3fti U TrnmsVlM Kill 5 a t± % 3V14 
^J:ftS(cHiBAAJR^*^S:ffiAU, ^£>m> RTAfe 

ictoxvy Kteux^stv^ t^x&s. r*L 

[0 0 4 2] HOfe#J2. JWT, w©^P > q£0^^j2^O 

^ 3 ltta^/UhVUt^ KS3 0©±|:f^$Hfc 
f^>t>fh7^Kit'fc^ 3 2tt±|Ey-h 

3 0, ^^^-^^ h7^f K«3 lomiJSic^^lc^o 

[0 0 4 3] Ell 2T'^Lfc^^fl^Vv 

X, -t<offiiitXSS:® 1 37 , < ^^^ugi2 1 Sr#Iltra 
-T^o *-f. @i 3 ic^-fx 0 tc, 
a5lc*^«|^«2Sr»Jsau, Nft^h?^^ 
fe»fifei"5ffi«»-W:Pffl^|lfittia:tt««l 3 a«r, P^ 

»^«ffi«2£i^o«%^tty- htftM3 fcjfcsift 
»S 2 2 «r^fifc L, ±SE*^^H|«« 2 t mm 2 2 7)2 

<03/^.hj3 ■3tRTAife4:m ij, -^y i^-C h^b 



(7) 
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[0044] *<d&, zhiz, ¥mitm&ie>±miz7- 

[0 0 4 5] &tc x 0 17 Mwl-^ 4 

&JgfifcU 3 5tvTt'<t^A^|6], o^^l^I 
£ 1 tCSt LTf^jpl^t, NH&#te*£ 1 3 b f£ Pg/^ 

•ft, *:<0'&^ L-^hK3 4^*U PS^t^l 
3 alC#bTfcH«©J&Jffi«:fTV\ Pffltt»«J«l3a 

J5i 5 y 3 >g 4 % ^ y -t^ j^jg 3 

T^K^^-/i-3 2^n (El 8) „ 

[0 04 6] El 1 9 iC^-T J; p hJ^3 

7 SrJgfiJt U 3 6 [CTjk-f^ PS^ffift 

+t£1fc«0cl 4 a &J&j&~tZ, 0 -torn,. hg3 7 

tt*tftAU N+ffltettfc«7 afcJ&ai-S. 

5**aa«ri-a- fc-eLDD*ifiis*fi6sna. £e> 

#*«=2E«l«rBttl$-frfc^ttiu-CJ3< (020) 0 

[0047] z.<D*m&&iRi±izLmM&&R'? 

t (12 1) s RTA^|:J;oW^3 8 

Y=7«i KS 3 lJhWy§3 8tt, 
W h7-y K«3 1 fco-CS' J/ •iM' KfcSft 

I s , y-^/ K W >^ 6 IWf ^ >| 3 8 £0^- / U 

^v-y-f"^ KtC^kb^ofc^y/13 8^^f -5 

[0 0 4 81 -^i9tC^$^fc^^S*Sl_hcom 



f y iJ-'f KJg 1 6 a x 16b±(C3y^^^^|^ 

*sv^xt>, f—bW&siKDz/v-v-'C KJB* xizy—x 

/KWy«*6±OVWKJBl6a; 16b#* 
n-t'tlTg tf>&&®| £ & o y J; <& Sfc # & tt 

/KW^6J:^>!)t^KJgl6a, 16bi5 
t>> ^-h®S5±(Di/!)t^ Kl3 0^i^S 

^S4ija«?5»n*s*)5*^ y-hm^5_h(c^, y- 

^/KU-f V^«6Jb<0^-^V^y^ KSl 6 a. 1 
6 btf5 2 — 3fl3F<0i§^tfc$r^-^-5 3^u h'>y-9--< K£ 

[00 4 9]^J3. fitT, r©«W©2M«3fCO 
^■CRW-tfi. H2 2^*JV^T, 39HLOCOS (L0 
CAL OXIDATION OF SILICON) ^aot^L, *<0_h 

«-CfctK 4 0 liV-^ / k w yft*6 ±tMSK 

i3Dxa-c^fi£&nfc^y*-i' KSTfea. 41 

6 a, 16 b, 4 0 J:5 t®^it<D^:#^JfeSt-C«j5fe$ 

nfcvy-y-^ k*t*>5. &&m* &if*t« 

[0 0 5 0]^^, 0 2 2T^bM £ *ftaS»K:oV* 
"C, ^t^$!i3tX^$rIil2 3/«f^bg!3 4 £#H&bTtfc^ 
+ 0 2 3»i*JV^l 3 att^ifrSS©— ^ 

B5Tlc^*KfcPai5ptt«jlt»S:«^ i 3 btt4MJM*: 
fiTffet 4 6 l^fflS^Wfc LOCOSSlUotf 

I°05l] ^(;, CMP«fe(cj;or®2 3T?jSUfc« 

-T5 (132 4) . ftfc, ^f«^3 9»^ 

mm i ^[g^y- 3 1 tez&mm 2 2 $r^i- 

S (H2 5). iD2 6fc^J:5»J:#feft^y = 

Mt5^y^y§4^n (i27) . 

[0 0 5 2] ^tf>&, HI 2 8 IC^-^J; ? fC, Hlfe^J 1 T* 
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&&&& l <D— ±®T(cHlfe0ij i t $ tc N+g^F 

ttfettlftlMc 7 a , P+ffi^ttttttftfttt 1 4 a frjgfljg 
-T5 (H2 9) 0 V-*/ Kl"f >fjH&6Jbf^ 

^ffi*6±t;:^*:^>ytNf K«4 0, 16 a, 16 
b (B3 1). 

[0 0 5 3] fcfc, _hle¥##&& 1 O^SfclfiM 4 

cm 3 2) % y-nwfi-bit^isufcvy^ 

5&ftJiL (H3 4) , S^^Sft^-C^S^ttr 

02 2f:$)5i5ic, ^yt^Kl4 0T^3^ 

hioVV<{ K®4 iWitlCoV^t ' 

fi, gS»C, Appl. Phys. Lett. 58(12), 25Mar. 1991 "Growth 

of epitaxial CoSi2 on(lOO)Si" X VMIC ConPerencel99 
0 Junel2-13 "Formation of Self-Aligned TiN/CoSi2 B 
ilayer from Co/Ti/Si and Contact Fill. " ^f£f2l£ 
$ flX ^ 5 (D X r ^ T'CDffc^ tttffc-*- 5 . 

[0054] r <D33fex*m& i,itm 2 2 tc^-r¥^M£ 

S^y^-r KJil 6 a, 1 6bJ;t>t>y-hm&5J:(^ 
fi£&tt5*>y iJ-^ KJI4 0, 4 1 O^iWv^t /jjot 

^^Ha, 16 b, 4 0 & *) t>2*£\,^V3m<Dm 

±ie->y u--* ki 1 6 a , 16b, 40, 41 as-t 
y7-*4rzftT&€x&%m-tzztn&\,\ *it % _bfs 

[0 0 5 5] i«£«^3fc*3^Ttt, 

htis ^»ft3Efii«)-±iB±«)^ htt&sojft 

[0 0 5 6] 

„ _0iiw,fc*itf % **wmiK<D-~mmz&i&ztifch7>>i? 



[0 0 5 7] -«5*WO»*3H2fl5«Ml£35%-fJ; 

ptc, y- htt«±©-jBo^y*>f KJi^-Jifcjasitt 

y*y ^^tcio-c^g-t-^r tT?»-ct>, w*su<b 

[0 0 5 8] £©BWo|*3ft*3©«Wfci5%-*- 

xoiz^ y- hmm±(D-m<Duv-^^ win, 

[0 0 5 9] -<0*W«>«*3H4©»W(ca%-rj: 

[0 0 6 0] ^iC, £©»W©tt#*5©«Wfc**-*- 
tt, y- h«ffi«:«fifei-*vy =VJH±ttfcBiiK^jR 

[0 0 6 1] *fc, ^o^0^£om^6^^ic^t-J; 

5 id, y- K®®_k<£>-jf co^y -y--< KSft, ^tn^en 

[0 0 6 2] ^^fC, ^^0^<O!f2}t3S7tD^0J^^-r 
[0 0 6 3] ^(D^W<Dm*m8<D&W^-t£ 

y— hm^iitdo^-jg^itoi^v^^y f-^ 

^T<o^^(Dm^X'^y^^^t)mu^t^m±Vs r. 

[0 06 4] w©ftW©W*^9©«M(C3j%-f 



(9) 
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[00 6 5] -<7)»W<Dfl»*9Cl O^KjSt 

y*-f KHJ:9 tff<f y*-r KJi xa*tf 
UC^5fc*!>, HWfcy- K«a_b, v^/KKV 

Lfc*fc»Jg-Cfc*fcat> % lfeftllU0^^j$aS££|c& 
[0 0 6 6] Sfcfc, r«5»W<0M*«l 

[0 0 6 7] i<0«WO»*5il 2 0%^tZ^i" 

[0 2 ] r <D&w<D*mfr&m<Dm&jiu£7r,-rwfc 
mxfoz. 

rnxfoz. 

[0 4] r<o«Mw^i!H*:3SK<osaiftxaSr^-fWfiB 
0T*fc5 o 

[0 5 l ::©BW©¥*ttgfi<0Migxa&^i1Wffi 

mx&>z 0 
mxhz 9 . 



[0 7] ro«M<0##*3fi|t(0«43ftxa«rii%-t-Ka5 

0-efcs. 

[0 8 ] r<0»WO^»flcigtt(7)ia3ftxa«:iS-fWfffi 

0-cfcs e 

[0 9] ro*M<oaiti»fl:agiB(OK3fixa^-t-WriE 

[010] r ©«Wo^UI:fle»1t©«5ftxa«r^-MK 

®0-?£>S o 

[011] ^©*WO^i»ft:$5R©«jfixa«:i5%-t-»f 

[012] £©*emzJ:3— »S«fcJ;5¥»frM 

[013] -^^^^^^g^^itxa^-rsFr 
[014] r <oaw<D*mftm*<DM&xmt:fr+wr 

S0-Cfo5o 

1015] r o«^o^^|K<Dfi|S&xaSr^riOr 

®0t?;bSo 
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